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(54)TitIc: TETRAHYDROISOQUINOLINE DERIVATIVES 




(57) Abstract 

Medicinal compositions containing as the active ingredient compounds having an inhibitory effect on dipeptidyl-peptidase IV and 
having the tetrahydroisoquinoline skeleton, for example, tetrahydroisoquinoline derivatives represented by general formula (I) and the 
tetrahydroisoquinoline derivatives, wherein R 1 represents (1) a group having the structure of an amino acid with optionally substituted 
amino from which the hydroxy atomic group in the carboxy atomic group has been eliminated, or (2) an amino protective group; R 2 
represents (1) optionally protected hydroxy, (2) having the structure of an amino acid with an optionally protected carboxy atomic group 
from which a hydrogen atom in the amino atomic group has been eliminated, or (3) a group having the stuctures of a primary or secondary 
amine or ammonia from which a hydrogen atom on the nitrogen atom has been eliminated; and R 3 , R 4 , R 5 and R 6 are the same or different 
and each represents hydrogen hydroxy or lower alkoxy. 
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t/7$nSf Kn^f y*>n; BP*>. TMC-2A, TMC-2B 

% L< (iTMC-2Cti7X^;WW^JStc^tS*tr*^gL, *0J&*fori»& 

JeiTfc* 7^^^^Hi;JRt** flU^TMC- 2 A, TMC-2B£«fc 

TMC-2A, TMC-2Bfc«fctfTMC-2 CO£lMtf>-0!)£: LT, ft*n& 

A 3 7 4«cO#tt»*K*tt* 2 5 7 H W&W&V&MftM. £ H 1 
to feDtCOV^TIiJ I S«M(Z 8 7 2 l)fcfl£oT*!)5£L;fco 
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%im TMC-2.A, 2 BRt/2 COSft^Wtttt 





TMC-2 A 


TMC-2 B 


TMC-2 C 


JIM* 










1 CC ~ ICO 


166—168 


175~181 . 




~Xj *J Jtj I . I!,/'" "rTT 

7j\> > 7 ✓ BJ 




^ ^ y — M-nj^x 




+2.39° (C 0.2, 
H 2 0) 


+11.42° (C 0.1, 
H 2 0) 


-17.5° (C 0.1, 
MeOH) 


FAB-MS 


571 (M+H)+ 


555 (M+H)+ 


555 (M+H)+ 


HR FAB-MS 


571.2331 (M+H)+ 


— 


— 




C 28 H 34 N 4°9 


C 28 H 34 N 4°8 


^28^34^4 08 


UV 


212, 272 (sh) 


212, 272 (sh) 


212, 272 (sh) 


A MAX (MeOH) nra 


280, 288 


280, 288 


280, 288 


I R f maxCKBrknr 1 


3380, 1650 


3380, 1650 


3300, 1650 




-ytyyy 




=. y y. K'j y 


~> >j * Yfr 


(1) 0.45 


(1) 0.51 


(1) 0.49 


TLC Rf 2) 


(2) 0.30 


(2) 0.58 


(2) 0.52 


HPLC 


(1) 3.27 


(1) 3.82 


. (1) 3.83 


Rt (#) 3) 


(2) 12.17 


(2) 12.83 


(2) 12.90 



1) TMC-2AfcTMC-2£li**«kLT, TMC - 2 C Xt* 9 J -Mmt L 
T-f *L-?n2 0°CHT$l5eL£ o 

2) IM : ( 1 ) C H 2 C 1 2 : M e O H : E t 0 H : H 2 0 (10:4:4:2) 

(2) E t OA c : Me OH : H 2 0(1 0 M 0 : 2) 

3) »ffl»jK: (1) 2 0%CH 3 CN-8 0%H 2 O(l. 2 m I /ft) 

(2) 6i»W^i;xvh: 1 0%CH 3 CN-9 0%H 2 O(0fr)- 
3 5%CH 3 CN-6 5%H 2 0(2 5*)(1.2m 1/53") 
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A 3 7 4 ttO&tfMf&Hli 1 5 - 4 5 TC"C* ^ lMg$£B(i 2 0 - 4 0 T; 
-?&&o £WpH$BBUipH2~l 3tr&iK p H<7)|EH(i p H 3 — 1 

1 -e^^o 

foot 'Cell ;6. 7-8. 7//mX 37-5 7 ^ m) fcfr&^ffiC 6 . 
7-8.0^X23-1 1Q0 M m)mmZti, -SB««M* 
<7>TIg(l 7-2 4^mX 19-2 7 /*m)^E#<b*i£ 0 HgO±SI$^ra^<b 
tf>60^^ L^-^ffii^Cp rimary sterigmata; 2.3-3.3 
^mX 1 3 A m)^i9, ^rt^SfcTO^i^ 4 . 0-6. 7 M m) ^ 

ummx~j%.mz%,mzti2> 0 fr^m*. ±KRai*(5 o - 1 o o M m x 1 6 

0- 2 0 0 //m)-e&&^\ ^n-7*«^»(3 3 — 6 0 ^ mX 20-47// m) 

m±(7)i}f»^> A3 7 4ft(i77^m(Aspergi 1 lus)JRKJR 
t^it^JB^tTto -C0As pergillus s p,A3 7 4 7 

ffrtrmiTi If 3f)^f£ffFERM' P-l 4 9 3 4 tLT^it?^ ^ 
¥$9^9/3 1 9 B^[W]W^^lt#-^FERM BP- 6 1 1 3 t LT 

ffloMi:J:.otTMC-2A, TMC— 2 B^iD f TMC-2C^Mt 
77^;v^jl'^|{;gt^TMC- 2 A, TMC - 2 Bis «fc£/TMC — 2 
C^M®?rm»^^*^^ltT^^^^t$^^o ZMzXiX. TMC 
- 2 A, TMC - 2 BiUtfTMC- 2 C ft 6 0 

£^i^-e§£ 0 tatf, ^yh>, f^x**, • T.tM-7 0 - 



WO 98/18763 



PCT/JP97/03804 



25 

n-^, ^>3-^, ar5*>-*, v>y-^, »^&^jfcMblb*4v>tt 

^^y-)ACc^iK»t^o £*i<bOfc(&WU ^IMOffiL, .TMC 
-2 A. TMC- 2 B^i^TMC - 2 CW^»cS^otO-C*tLJf ±v^ 0 
±I2TMC— 2 A, TMC-2Bi5J:O f TMC-2 CW£M«)JS*fcttifc#J& 

t>m±M£llTff J )Zbi)*i?h2>o MOTMC-2A, TMC— 2 B&Xtf 

tmc-2C(± v tg&WLWzikmzti&o *fth£Mm<n*m 

*&mm;'<71-z?A"<73-y-' fe*I VPl#MTMC-2 A, TMC --2 B*3 
■fct^TMC — 2 C ©ffiffc^WtettfcTffi©* 2 fEfc^-f o 
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%2m A 3 7 4#<&#ffiJg:lfefc43lt&£W:ftS 





3D-- 














**** 


71~76n]in 
(74) 


\i M n - K^-CHfitC0 1> ftftfl l± 
»v»Jtfe(5Y6.3/8.5)<0»tt, +&g|Slitg: 
v»<t*OHfe(6.3Y/8/8)r»«, 
tJ±W-Sv^fe(N8.0)»JS^^ 


< 

(N8.5) 


(2.5Y8/4) 




66 ~ 70mm 
(68) 


e»v»ftHfe(ioy5/B)o»«, 
W * v»Fefe (N8. 0) -C»^ * k 
(10Y5/4) & OftSM 


¥fflT* < *H 
(N8.5) 


(5Y8/3) 


Mi 


52 ~ 53mm 
(53) 


(2. 5Y7. 5/12) -e^^tO 4 O 


TJi-e* < *m 

(N8.5) 


(2.5Y8/6) 




68- 
70mm(69) 


^ffi{4U-X^-cr< ^tv>^fe(5Y9/2) 
*<&±fc|tfe (5Y8/10) <> 


(H8.5)K«BR& 
tLTV>^> 


(7.5YR9/3) 




67 ~ 68mm 
(68) 


fe(H8.0)8^RO 


< &B<I 
IEL< fife(N9) 

*> 


(7.5YR6/4) 




57 ~ 60mm 
(58) 


Gfe(N9)?+ife*Hig§4V»R*fe 
(7. 5Y8/2) i&%yw> *> OiqWE 


< 6fe(N9)K*i 


(10YR8.5/3) 


MY 2 0* 


76~78mm 
(77) 


(2. 5Y7/10) <> 




(2.5Y8/4) 


M4 om 


74 ~ 77mm 

(76) , 




Sfe(N9)-C^^ 


(2.5Y8/4) 
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itzTMC— 2 A, TMC-2BJ3£O f TMC-2C<7)UV£J:Ln R*^? b 

5 0 g/m 1 ^y-;vil$i:o^TML/:o IR^^^f;H±, 

1 %(w/ / w)^tf^k* 'J * A*8Wfcov»T#*f Lfc. 

Sfefc, TMC - 2 A, TMC-2BiJJ:U f TMC-2C©4 0 0MHz7 p oh 
^M^Rl*^ h^«r«f-*l«Pit«fJ-O0H7-9^1-o TMC— 2 A t 

TMC- 2 Btt, m*tftwTTSP(h 'J>f-^'> i ;;u^ , ne^;u*>gft^ h x ) 
tr&)*n®&mt LxmizLtZc tit, TMC-2CH, ***;-jw\zx 
TMS(r h7^f;vy7>)*«$i LTiSLfc. *tih<Dik&*s'7 
h $ (p pnOfc&TKEftt&o 

TMC — 2 A : 7 . 5 5 ( 1 H, d), 7.46(1H, d), 7.34(1H, s), 7. 
13(1H, t), 7.07(1H, t), 6.02(1H, s), 4.82(1H, d), 
4.50(1H, dd), 4.1K1H, dd), 3.77(1H, d), 3.73(4 . 
H, m), 3. 4 9-3. 2 8(5H, m), 3. 19(1H, d d), 2.35(1H, 
dd), 1.68(1H, ddd), 1.44(1H, ddd). 1 . 1 4 ( 1 H, d d), 
0. 7 1 (1 H, m) 

TMC— 2B: 7.5 8. (1H, dd), 7.52(1H, d), 7.38(1H, s), 
7.22(1H, dd), 7.16UH, dd), 6.09(1H, s), 4.80(1 
H, d), 4.50(1H, dd), 4.04(1H, dd), 3.83(1H, d), 3. 
77(1H, m), 3.73(3H, s), 3.50(1H, dd), 3.43(1H, dd 
), 3.08(2H, d), 2.39(1H, dd), 1.64(1H, ddd), 1.20( 

2 H, m), 0. 6 3 (4 H, m) 

TMC-2.C : 7. 5 3(1 H, d), 7.40(1H, d), 7.24(1H, s), 7. 
12(1H, dd), 7.07UH, dd), 6.09(1H, s), 5.06(1H, d 
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), 4.23(1H, dd), 4.22(1H, dd), 3.73(3H, s), 3.70(1 
H, d ), 3.60(1H, dd), 3,36(2H, d), 3.12(2H, d), 2.3 
7(1H, dd), 1.45(2H, d d), 1.29(1H, m), 0.58(1H, m) 
, 0. 5 0 (3H, d) 

TMC-2A, TMC-2 Bi3j;U f TMC-2 C<D 1 O.OMHzA--f>« 
&p.I*^? Y)V*%ti?tiWMV>m\ 0~H1 2\zmto TMC - 2 Kb 

TMC-2BttS*+»cr^**-9-y«:rta«l*fctTai3fetfco ttz, TMC — 
2Clii^y-;v4 5 i:tTMS^rt«a«L/;o *tih<Oft¥ 
v7 h * (p pm)«:JaT»w|B*t*. 

TMC- 2 A : 1 8 1 . 4, 1 7 4.1, 1 7 3.7, 1 5 1.1, 1 4 8.6, 1 3 
9.6, 1 3 7.1, 1 3 2.0, 1 2 9.2, 1 2 8.0, 1 2 5.2, 1 2 2.6, 
120^7, 1 1 4.9, 1 1 3.6, 1 0 9.9, 1 0 9.1, 6 5.6, 6 3.5, 
6 2.7, 5 9.3, 5 5.5, 5 4.8, 4 1.6, 4 1.4, 3 3.1, 3 2.2, 3 
0. 5 

TMC-2 B : 1 8 2. 0, 1 7 4.4, 1 7 4.2, 1 5 1.5, 1 4 9.1, 1 3 
9.5, 1 3 7.7, 1 3 2.4, 1 2 9.6, 1 2 8.5, 1 2 5.7, 1 2 3.1, 
1 2 1.2, 1 1 5.4, 1 1 4.0, 1 1 0.4, 1 0 9.1, 6 7.6, 6 4.0, 
59.7, 56.3, 55.2, 42.1, 3 7.7, 34.4, 33.4, 30.9, 2 
0. 1 

TMC- 2 C : 1 7 9. 6, 1 7 1.9, 1 7 1.4, 1 5 0.8, 1 4 8.0, 1 3 
8.1, 1 3 5.8, 1 3 0.0, 1 2 8.1, 1 2 5.6, 1 2 3.2, 1 2 0.6, 
1 1 9.3, 1 1 2.7, 1 1 1.4, 1 0 8.2, 1 0 7.7, 6 8.6, 6 0.9, 
58.2, 5 3.6, 53.5, 39.9, 36.9, 33.1, 31.7, 29.5, 1 
5. 5 
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a*[R : f-^iO f »*JK : f-»wfe^LTv»*yn TMC-7 2A07-t 

£f§*^y- h;wSr«B5gt*ii:»-J:of?tELfeo 
J£Lb©Jg*fc<>fcfcLT\ TMC-2A, TMC - 2 Bi3«t tfTMC - 2 C (iff 

S*Cfc*#3*lT*&1% TMC- 2 A. TMC-2B£cfc£/TMC-2Cl±|frii 

it, fllxtf, y^/fv^/ff- if I VKJ: f), L-Gl y- 
L-Pro-p--t>D7-'J W S L-G l y-L-Profcp--hn7-'j> 

& *o 

mmtixm^^m^t, x 7 v-«, ml mm. h*-* 
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<omM<oflL*§-&\zjs\,*xmg<Qt><D"?$>M a <. it/so fc<^*ftwv-f ft 
^acifca*-?^ ^ijx.(i\ mmmu $um. %mu 

sm wM, ifi, e#*k 3§$$k -a-s^k ttfssij; mm 

#k W^fflv^;H^^„ 

<, W^.tfftOXtt*iliPS4-C0. 0 lmg/k g~ 1 0 Omg/k gt|>0, 
fftKli, lmg/kg~30mg/kgt^& o 

*X W&R 7 /u 3 * v 77 tfbtiZo r* /u ->JH?-Hj&«fii« $ ft 

T^T & <fc v>7 < V@£J is it * * * ^S^H^ff K ZtLX^&T < S&b 
li, 75 y^77;v^^vE^ffl7i s x7>r;H^ft7t'fb^-t;(75 /^x^r^)* 

^ft> \&wl7 )^^)^x^ )vt^^m^m^%m^tifz7 ^ jy-* 
7 § y x * jv xzism+mtmrn z ft tz 7 < j whtih* 
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36, :i.h^>#;U**-;i^ n - 7°n v 7J /l/Jfc; ^fV^n^y^W 

-rt^> n -7 h*v#;v*--;i^ ^V7f^->i;M*-;H, tert-7h 
*v#;v:*f^;l/^ s ec-7'f^y*;i/*-;Vl, n -s<Vf-)\>1} )1>#-)V^ 
A Vs<y^)Vi3 )V7Fs-)V&^ s e c -^^;l/#;i/**~;i/^ N t e r t— 

n-A^y;^;v^;vg, V^^y;^^^;^ sec- 
^^v;i/*;u*'^;i/^^t e r t -A^y;v*;w-K-^i^t^lf^H, #t 
Klitert -7>*v#^**^;l^Wf^ft&o \7 V -«il7;H 
£LTte, 7x^^;u^ ^7^;v^^;v^*if <btL, 0$ t 

^i^y i 
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Rf&tiU i-lfyhiTtVrJjifr '/M^^h'J-fAnalyt i c a 1 
Biochemistry), 7 4^, 4 6 6 - 4 7 61, 1 9 7 6 
^DT, 9 6ft 3 FJS£7*l'- h£fflv>3 7TCT-=ffo7t 0 y-K;H(7'W^f^ 
7* • /"W tt<^ f'J-(P r e p a r a t ive Biochemistry), 
2 1(2-3)31, 14 1-1 5 OK, 1 9 9 l&Vjj&bZX $P»Lfc 
Lewi S77 h«fi&<0v^7^v;l^7W--tf I Vg£(2 5mU/m l ) 
?t?&5 ^ l , 7X3 0 ti 1 , 2 mM tM^y^f ;^;i/7 K?§?£5 
1 £?&£-U 1 0#W7 , W >^ra^->3 >*'W\ ^CV^-e, 7 1 0 mM 
Gly-NaOH(pH8.7)MtlO//l, 3 mM L — G 1 y — L — 
P r o-p--)-D7-'J K(G 1 y-P r o-pNA ; ->mi)M$5 0 // 
1 SriDx., 4tlt<Jp--hn7-'J >:i£7V- h 

THE RMOm a x ; *l^a7-rVNM*SiO£ffl^"C&:K4 0 5 nm« 
^>±il]P(AOD)^yliJ^t^-i^J: >9, v^7'^ v;w^7°f- I VMrSttO 
M$(%)£T:rt 1 \Z I y)^h 0 1SU v^7°f-v;^7°^^--lf I V»fS14 

£ 0 ^fi^s^n^tii^-e^^o 



11$ (%) = 



l-(AOD-AOD blank ) 



X 100 



AOD, 



control 



- AOD, 



blank 



AOD, 
AOD, 



control 



blank 



= V ^ 7°^ V ^ 7*f" 4f « flP £ £ It & AOD 
= 4$1$<7>ftfr 0 K, DMSO&ttL£ t § CO AOD 
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mm 



(Hife^JNo ) 


mmm (%) 


13 


92 


23 


84 


32 


90 


33 


88 




X) u 


35 


R7 


36 


97 


37 


91 


38 . 


83 


39 


85 


40 


82 


42 


81 


43 


88 


44 


83 


46 


93 


47 


82 


48 


85 


49 


82 


51 


90 


55 


87 



mm 2 

MmntmtfkK, 3mM Gly-Pro-pNA50^1tt#10/<l^ 
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»LT3 7 Viz 1 5^TOSL«, 7 1 OmM.^V y>i«(pH8. 7)1 
0 fi U »7X2 5// lJsit/'Lewi S77 FflS*©'/^/?^ vMy'f 
^*IV||(5 0mU/m l )g|5^ 1 • z££LT3 71CT^$^ 

v^f+VfrH+y-Ki vB*ffitt<0fflM(%)fr±5U i &#it>fco 

3^ 4.6 / /g/mlOTMC-2A, 9 . 5 g/m 1 OTMC- 2 B * fctt 1 1 
ix g/m 1 OTMC-2CI±, V*?* s JJl"*7<f-jr-1£ I Vf&&£ 5 0%H«L 

fee ' 

TMC- 2 A, TMC-2B*iD f TMC-2 Ctt, 5 7 h WM^MtTt v 

»#>«M&#|cC a c o 2^ML£v^7°^v;l^:/^--tf I Vk|51#t££ 

TMC-2A^ TMC- 2 BiSi^TMC- 2 COflfe^rf-*"— Iffc 
#**flUfl*t*ftLfc 0 1 0 0// g/m 1 0>2i#£i3V>TTMC- 2 

A % TMC — 2 B joil^TMC — 2 C<D~?u »J ;i/jc> K^7°f-^"— Hf> Xyf'Jy 

/^rf-^-^Wtf *f^ffl*lW^Lfc. *©*8*, TMC- 2 At TMC- 2 B 
ttttHLfct^ro^/f-^— 1?fc:^ffl*^$3ac3ft»o3t« TMC-2CI*-/ 

fc**, f5^^7 p f-/-4fti|51S:L^^o/Co LtziPo T, TMC- 2 A, TMC 
- 2 B£ «fc ITTMC - 2 C li, Vi-f+VWf* I V fc#*tt©i*v>BMlF 
-fk^ftt?* s d <h miWLtz* 

F 3 4 4/ J cl77 K53^ «)0**»IC7^*^75 V3 5mg/ 
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4L£ 0 30, 10, 3fc±m mg/k g?*ofc 0 

>^4itr <d Mmmmi&mt Lxz<nw*-*.y Yim&mmLtzfr 

Plethysmometer (^-3*ttK)fcfflv>Til!lj£L;fco iO01 3*^ 
Eib^&Ji-jK, TMC-2Att, 7fr*frV7$>m&m&<Z>&&-mBki$L 

30mg/kgM Omg/kg^fC^t 

Lewi ? h (6il*, it) 7 <f >»lJR»Lfctt«*JP 
&5EH(M. tuberculosis H37R a*fc(D i f col)0.6rag/ 
kg^t^tiaoT, Wttjfc«r*jBLfco Mifc^lli, £S#»*fc* 
ft?U M»?EM4B^?)WTi-ei 8 Bra, &B 1®, ^SB&T^^ 
#tfc, ft4*tt, TMC-2 AKfc^TIi 1 Omg/k g, 1 7 Offrfr* 

K£v>Ttt3 OXCT 1 Omg/k g-C*o7t 0 

Plethysmometer (i-3i?iS) */Bv»TaiJj£Lfco i©01 4^<b 
9§fe*&J:$£, TMC-2 AUicrgifcflll 3^ftli, T^a/OKIH&BB 

mm* ft5-mmm\mu\Ltzo tmc-2aoi o mg / 

kg, %mn\ 3<Dtt&!®j<D3 0mg/k gO«:48fci3V»Ttt, fcN!B8K£?l£ 
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(3 S)- 1,2,3,4-f l>7li Kn^fv^yj >— 3 — *^sK>gg • s*y 9 Jfr 
x^r;W7. 3g, N- t e r t -7f ^t^fy*^**-;!'- L— h V 7°h 77 > 
4. 5 6 g, Kn^«>^>Vh V7V-;i'(-7KfPt/)2. 7 6 gRtfl -xf 

^- 3 - ( 3 - ^;U7 < y 7°n * ;w**vM < K»^3 . 4 5 g £\ « 
TWf;^M75 K50ralML> 7K<%T2B#^, Zhlz£faX'l 6 B# W 

HSL/io 7 : l^^v , j7>r^*7Ai7nvh^77^-(Mx^;lx ; n-^^f-9-> 
= 1 : 2)KXmUL, 7^;V7 7^t<7)(3 S)-2-(N- t e r t --/fAs** 
v77;i/^^;v-L-h'J7°h7^;v)- 1,2,3, 4-x hyt: Kn^f 

I R (KB r , cm-i): 3 3 2 0, 2 9 7 5, 1 7 3 0, 1 7 0 0, 1 6 4 5, 
1450, 143 0, 1170, 745 
MS (S IMS) : 5 5 4 (M + 1 ) 
%tm 2-6 

1 , 2, 3. 4 -r h 5fc Kn^v^yj >- 3 • ^yyjVx^f^ 

fcN- t e r t-yh*i/*^^-«-75 gffeffl 1 £I*M£K 
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$4^ 



COOBn 


nmm 

No. 


Ri 




mmm . 


2 . 


Boc-D-Trp 


S 


IR (KBr, cm- 1 ) : 3335, 2975, 
1735, 1700, 1645, 1455, 1430, 
1170, 740 

MS (SIMS): 554 (M+1) 


3 


Boc-L-Trp 


R 


IR (KBr cm- 1 ) ' 3400 3340 
2975, 1735, 1700, 1640, 1490, 
1430, 1170, 745 
MS (SIMS): 554 (M+1) 


4 


H 


S 


MS (SIMS): 566 (M+1) 


5 


Boc-L-Phe 


S 


IR (KBr, cm- 1 ): 3320, 2975, 
1735, 1700,. 1650, 1490,1420, 
1170, 700 

MS (SIMS): 515 (M+1) 


6 


N(« )-Boc-NU)- 
Z-L-Lys 


S 


tmm 

IR (KBr, cm- 1 ) : 3340, 2935, 
1715, 1640, 1510, 1420, 1240, 
1170, 745 

MS (SIMS): 630 (M+1) 



11 U Bn- It «>9to& Boc- It tert-"7b*->J7>l"-K-;i/£, Z- It ^>v> 
to* * -> * £ St o 
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itLX, i$feg B B H <7)(3 S)-2 -(N- t e r t -7f Astf-A'-l- 
V } ) "f h 7 <i fr) - 1 , 2 , 3 , 4 —T Y y k W 4 V *r S } ) > - 3 ~^)V^y^5. 
2 5 g*ntz 0 
m. p. : 1 4 3 1C(#8?) 

I R (KB r , cm""): 3 3 4 0, 2 9 8 0, 1 7 2 0, 1 7 0 0, 1 6 3 0, 
1440, 1170, 740 
MS(S IMS) : 4 6 4 (M+ 1) 
%1fcM 8-11 

%tm 2 ~ 5 xntzit^mnmrn 1 1 w^iLtifBi 5 mmv>it&m 
mtzo 
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R 


T 3 

COOH 


No. 


Ri 


3ft£# 




8 


Boc-D-Trp 


s 


m.p. : 197 - 198 "C 
IR (KBr, cm-i): 3300, 2975, 
1740,1730, 1700, 1615,1490, 
1455, 1200, 750 
MS(SIMS): 464 (M+1) 


9 


Boc-L-Trp 


R 


IR (KBr, cm-0: 3300, 2980, 
1710,1630, 1460, 1360, 1165, 
745 

MS(SIMS): 464 (M+1) 


io ! 


H 


s 


in. p. : >200t: 

IR (KBr. cm-l): 3410. 1670, 
1630,1410, 1160, 740MS(SIMS): 
476 (M+1) 


ii 


Boc-L-Phe 


s 


IR (KBr, cm-l): 3300. 2980. 
1700,1645, 1490, 1455, 1165, 
750. 700 

MS(SIMS): 425 (M+1) 



i§U g$ Boc- l± tert-7*b4rvA;usK-;i/3&S:S-fo 



%mm 1 2 

%tim 6 Ti# h MzM^m 2.97g^>^-^20ml KfeffiL, 1 MfrWt 
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|N(«)-t e r t-yf;vt + y*M-^-N( w )-^>yi^ + y*;l/*- 
;U-L-'J v;v| -1,2,3,4-f h7tKn^V + /'J>-3-*^*>i2. 
6 2 g £#£ 0 

I R (KB r , cm-i): 3 3 4 0, 2 9 7 5, 1 7 0 5, 1 6 2 5, 1 5 2 0, 

1440, 124 0, 1165 
MS (S IMS) : 5 4 0 (M+ 1) 
£Jfc0!l 1 3 

HM#J 7 Tifib fifcffc^ 4 . 0 g £ 4 M^-y't^ >M5 0ml 
U ^H#HJfCT, Sri? 3 OfrmffiWLtzo RM^iEIIL, SIS***: 
L L Tfc*feft*tt<0 ( 3 S ) - 2 - ( L - h 'J -fY 7 -Y >U) - 1 

, 2, 3 , 4 -t \ y t Kn/f V + y 'J >- 3 • ttgttt3. 3 g fcftfco 

m. p. : 1 5 8TC(»«f) 

I R (KB r , cm" 1 ) 13 4 0 0, 2 9 1 0, 1 7 2 0, 1 6 4 5, 1 4 9 0, 
1460, 1205, 1 120, 745 
MS (S IMS) : 3 6-4 (M+ 1) 
%MM 14-18. 
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1 

R l/ 


a 

P 

COOH 




No. 


Rl 


3ft3:& 




14 


D-Trp 


s 


IR (KBr. cm-i): 3400, 2920, 
1720,1650, 1490, 1460,1360, 
1110, 870, 740 
iH-NMR(DMS0-d 6 , d) : 11.0 (d- 
like, J=33 Hz, 1H), 8.5-8.2 
(br, 2H), 7.6-6.9 (m, 9H), 
5.1-4.0 (m, 4H), 3.5-2.3 (ra, 
4H) 

MS(SIMS): 364 (M+l) 


15 


L-Trp 


R 


IR (KBr, carl) : 3400, 2920, 
1740, 1645, 1480, 1460, 1120, 
870, 745 

MS (SIMS): 364 (M+l) 


16 


H 


S 


IR (KBr, cm-i): 3410, 1650, 
1460,1330, 740 
iH-NMRtDMSO-dg, d) : 11.0 

(br, 1H), 7.5-6.9 (ra, 9H), 
5.5-5.3 (dd-like, 2H), 4.5- 
4.1 (ra, 4H), 3.3-2.8 (m, 5H) 
MS(SIMS): 37401-1) 
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COOH 


No. 


Ri 




* 

•an** 


17 


L-Phe 


S 


IR (KBr. cm-i): 3400, 2920, 
1720,1650, 1490, 1450,1370. 
1120, 870, 750, 700 
MS (SIMS): 325 (M+l) 


18 


N( w )-Z-L-Lys 


S 


$^7^7 7^ttft 
IR (KBr, cm-i): 3400, 2900, 
1720,1660, 1460, 1230,1190, 
870, 740 

MS (SIMS): 440 (M+l) . 



»j 1 9 



%W\\1 X^htltzit^ 4 6 3 mg, 0-^>v;V-L--t>; > • ^>v?;i/X 
*t;V4 1 Omg, 1 -t: Fn^y^>V* h 'J 7 V*-;i/(-7X») 1 8 4mg, 1 
-xf;i/-3-(3-y^f;i,7 5 ;?u\L)V)U )V*ti/<{ \ K&^& 2 3 0mg& 
7X!tTy>f;v*;^7 5 K2 0ral Kitl§?U «T 2 B#KS h \z%MrQ 1 6B# 

8t*tL£ 0 ^/ 'J * ^V* 7 A ^ d v h ^'7 7 - (Kxf ;i/ : 

>= 1.: l)KTfjfMU 7^77XttON- 1(3 S)-2-(N- t e r t -7 

^^^^rv7j;i/**-;u-L- h V7'h7-f 1,'2, 3, 4-r Kn^ 

v >- 3 -a^**— ;v| -o-^^v^-L--t'; y ■ ^yyinxr^e 7 o 
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m g £ 0 

I R (KB r , cm-i):3 3 0 5, 2 9 7 5, 1 7 3 5, 1 6 6 0, 1 6 4 0, 
1480, 145 0, 1170, 745 
MS(S IMS) : 7 3 1 (M+ 1) 
IM 2 0 

%mm 7 ri# h tiittt&m tL-n^»-^> v»;i/x* ;w i fc&fefll l 9 t 

RiMLTN- |(3 S)-2-(N- t e r t -y*)\>* **/i3 )Vt$-)\,- L 

- h 7° h 7 -f /U>— 1 , 2, 3 , 4 - f ^ t KO'f V^/"j > - 3 - 

- L-n^f v> • ^>v;i/x*r;u£t#7to 
m. p. : 9 9 - 1 0 0t(5*) 

MS(S IMS) : 6 6 7 (M+ 1) 
2IM2 1 

nv h -(^nn*M : 7*/-;i'=2 0 : 1 )CT^|LT( 1 

77^©N- |(3 S)-2-(N- t e r t -71-frir**/iifrtf=.fl/-'L- h 
V 7° h 7 ;W - l , 2 , 3 , 4 - r h ? Kn V y * 7 'J 3'-* ;w**x;v| - L 
— fe'J >SU ? (2)7^f77X^N- |(3 S)— 2 — (N- tert -7*f7l/* 

h V 7°h 7 4 1 , 2, 3, 4-r 1>7 H Kn 4*7*7 i; > 

- 3 -o-^>v;i/-L--b'; 7&t#£ 0 
(1) 

I R (K B r , cm->):3 3 1 5, 2 9 6 0, 1 6 8 0, 1 6 4 0, 1 5 0 0, 
1450, 1165, 745 
MS(S IMS) : 64 KM+l) 
(2) 
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I R (K B r , cm-i):3 3 3 5, 2 9 6 0, 1 6 8 0, 1 6 3 5, 1 5 1 0, 
1450, 143 0, 1165, 745 
MS(S IMS) : 5 5 1 (M+l) 

$mm 22 

l»J 2 0 Ti# h titzitftM 1 . 1 6 g fc 4 M&Bfc- y't*t>M2 0ral 

1,2,3,4-f f7t KD/f 7*7 U 7-3 -rt^**-^! -L-nW>> • ^ 
^v*;l/x^r;U9 9 0mg^|/; o 
m. p. : 1 3 2 - 1 3 4*C 
MS(S IMS) : 5 6 7 (M+ 1) 
2 3 

N — |(3 S)-2-(N- t e r t -7**** v* /M?-JV- L - h 7° h 
7>f;w)-l, 2, 3,4-rb7fcKn^7*7'J 7- 3 -#;w-K-;l/( — L — b U 
7&Hife$Jl 3 ^ii:*iILT7t;V7 r x^coN- 1(3 S)-2-L- h V 7° 
f7^V-l,2,3,4-7f7^KD^V^y'J >-3-*^*'-;H -L— t 

V > • Wl£t#£ 0 . 

I R (KB r , cm-i): 3 4 0 0, 2 9 4 0, 1 7 2 5, 1 6 5 0, 1 4 5 0, 
7 4 5 

MS (S IMS) ! 4 5 1 (M+l) 
%mm 2 4 

2 2 Ti# ^ 7 5 0 mg^^-;V50m.l Ki#fS? U 
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itLXM&&&<DH- |(3S)-2-L-hV/h7^;V-l,2,3,4-Th7 
\l Kn-f ij>-3-*a^#-/|/| -L-n-f ->>ttBftift6 5 0mg^: o 
m. p. : 1 5 5*C(5W») 
MS(S IMS) : 4 7 7 (M+ 1) 

%tm 2 5 

(3 S)-2-^^S;^**«>*^#^-5. h*v- 1 , 2, 3, 4 -f 

Ml^i* 1 . 8 2 g, 1 - Kn*->^>V> U TV-jW-jMDW 1 . 9 5 g. 1 
-xf^-3-(3-^W5 //ne^^M'vM 5 K£8fc&2. 4 4 g, 
h'JoL^;u7 5 > l. 7m 1 tMT^^ 7 5 K3 5ml KfcfllU 7k 

7^-(^dd*w :ftatxf-^=9 : i)fcT«ffau &£flM*©N- 1(3 s) 
- 2 -^>y>*^fy*;^;v-5, 8~v7 1 , 2 , 3 , 4 -r h y K 

D/fv^yr/- 3 -L-D/f v> • ^^;ux^r^5. 0 g£# 

I R (KB r , cm-i):3 4 0 0, 2 9 5 5, 1 7 4 0, 1 6 7 0, 1 4 8 5, 

1260,1120,1085 

MS(S IMS) : 4 9 9 (M+ 1) 

nmm 2 6 

%MW 2 5 Ti# 19 ftfcffc^ 7 0 0mg^?7-iH0ml KflUff-U 1 MtK 
»fttF'J'7A*»jt2.8ml fciDxfclk M?3B$H«#Lfc. 
EM L £ ^ - r >Ui5fe$ L fltSfcjc^ * V * A 7k« * AD k T tttt t 
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1(3 S)-2-^>y^**5/*^#-A'-5, 1, 2, 3, 4-r 

h7t KD^f U >-3 -L-n^v>4 7 Omg£#£„ 
I R (KB r , cm-i):3 4 0 0, 2 9 6 0, 1 6 8 5, 1 4 8 5, 1 2 6 0, 
10 8 5 

MS(S IMS) : 4 8 5 (M+1) 
H»J 2 7 

><5 v 7 A -R* fclnit fcfk & gfi? 3 MtK*« Lfc„ 

>f v 7*n tT;i/x - r <b L "C^ftfettftOU -((3 S)-5, F + 

v- 1 , 2, 3, 4-t Kn>f V*/ V >- 3-*;^-;v)-L-n^y> • 
■^f;vx.^f^2.0 2g^, 

ikjft : 101-1 i 5 r 

I R(KB r , cm-i) ! 3 3 6 0, 2 9 5 5, 1 7 3 5, 1 6 6 5, 1 4 8 0, 

1 2 5 5,1 0 7 5 
MS(SIMS): 36 5 (M+1) 
%mm 2 8 

%WM2 7X*ftbtitzik£%!) 1 . 5 g, N-^>y;^^vA;^-;l/-L- h 
V 7' h 7 r > 1 . 3 9 g , 1 -fc Kn^y^vyb 'J 7 V*-^(-7K») 662 
mg, 1 -xf ;v - 3 - ( 3 _ f ;v 7 j y 7 «o tf ;U) * ;V*'yM 5 F»S8 2 
8 m g £7k#T v> 7 5 K 1 5ml K»» L, 2 P$ffl $ <b KMM 
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3 S) - 2 - (N-^ y ViVHr * *si3 )Vtf=-)\>- L - h V 7 s h 7 4 ;u) - 5 , 8 - V* 
Hf->- 1 , 2, 3, 4 -r h 7t Ko^f 'J y - 3 - -L-o^ 

m. p. : 1 3 0 - 1 4 9 1: 

I R (K B r , cm-i):3 3 1 5, 2 9 5 5, 1 7 4 0, 1 6 6 0, 1 5 3 0, 
1485, 1260, 1 085, 745 
MS(S IMS) : 6 8 5 (M+1) 

mmm 2 9 

2 8 Ti# HMt&m 3 5 0mg^^HH5ml C## U 

fee «£^SUU 6^*^EamLr^ 0 H H tt^$^#7Co 4 77°n 

fcf^x-T^WCTifc&U 7^7 77^N- 1(3 S)-2-L- h V 7° h 7 

5, h+v- 1 , 2, 3, 4 -r h 7t Kd^ y*7 'J y- 3 -*/U#- 

)V\ -L-D/f y> ■ ^f/UXfil' 1 7 OmgtHfc, 
I R (K B r , cm-i): 3 2 9 5, 2 9 5 5, 1 7 4 0, 1 6 4 5, 1 4 8 5, 
1260, 109 0, 745 
MS (S IMS) : 5 5 I (M+ 1) 
%mm 3 0 

&ft0! 2 8 t&btiitVc&to 1.3g^^-;P30ml C## U 1 Uim 

^H^V.yDf^x-f^Cti^L, *Rfe»*ttON- 1(3 S)- 2 (N-^ 
>vW^vA^'-^-L- h •) 7*h7-f ;v| - 5. Y**s- 1,2,3, 



WO 98/18763 



PCT/JP97/03804 



48 

4 - r h ? t Kn ^ y * >"J >- 3 -* - L - n >f v y l . l l g ' 
m.p. : 1 5 2 - 1 6 6t 

I R (KB r , cm-i):3 3 1 0, 2 9 6 0, 1 7 0 0, 1 6 7 5, 1 5 2 0, 
1485,126 0,1085,745 
MS (S IMS) : 6 7 1 (M+ 1 ) 

mmm 31 

H»J 3 0 X^hiltzit^e 00mg^^;-;H 5ml Kfcfl? U ftb&t 

tf/Ux—fji/KTifcfrU 7^77Att<7)N- 1(3 S) — 2 — L — Y y ) 7* Y 7 4 
8-*J* Y**s- 1 , 2, 3, 4-r h y\L Kny y*y >J y- 3 
-L-ny yy 3 4 5mg^#fc 0 
I R (KB r , cm-i): 3 4 0 0, 2 9 5 5, 1 6 5 5, 1 4 8 0, 1 2 6 0, 
1 0 8 5, 7 4 5 
MS(S IMS) I 5 3 7 (M+1) 
%mm 3 2-51 

#«n a pg W@«gftlj^7^ K£/£8ffiP S SM- 8 {%wmvmm*®M 

4 ^«IB^**i&IRfi-7 5yttS:tt^$*^fi#(Fmo c-Am i n 0 

Ac id-Res in) 10 0mg*fflv\ LT^>V*h 'J 7 7-^- 1 
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N- a - §-7)Vt\/y-)\/i})V*;-)V- l , 2, 3 , 4 -t Y y k Kn^f v*J 'J 
>-3-*;l/**>^i:N - t e r t -7'f ;^^y*;i/¥-;V- L- HJ 7* h 7 7 

i m l <7) h v 7;^ng£@g : * : f*7-v-;i' : >v-^t-^(7 5 : 
l o : l o : 5)-e30#F B ^SL, Kftfll^ £WJ>frh? V 

N- |(3 S)-2-L- h U 7^7 4 1, 2, 3, 4 — r h 9 Kn>f V*7 'J 
>-3-*M-;v)-L-7?^^:„ 
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R2 




32 


L-Ala 


MS (SIMS): 435 (M+1) 


33 


L-Arg 


MS (SIMS) : 520 (M+1) 


34 


L r Asn 


MS (SIMS): 478 (M+1) 


35 


L-Asp 


MS (SIMS): 479 (M+1) 


. 36 


L-Glu 


MS (SIMS): 493 (M+1) 


37 


L-Gln 


MS (SIMS): 492 (M+1) 


38 


L-Gly 


MS (SIMS): 421 (M+1) 


39 


L-His 


MS (SIMS): 501 (M+1) 


40 


L-Ile 


MS (SIMS): 477 (M+1) 


41 


L-Leu 


MS (SIMS): 477 (M+1) 


42 


L-Lys 


MS (SIMS): 492 (M+1) 


43 


L-Met 


MS (SIMS): 495 (M+1) 


44 


L-Phe 


MS (SIMS): 511 (M+1) 


45 


L-Pro 


MS (SIMS): 461 (M+1) 


46 


L-Ser 


MS (SIMS): 451 (M+1) 


47 


L-Thr 


MS (SIMS): 465 (M+1), 


48 


L-Trp 


MS (SIMS): 550 (M+1) 


49- 


L-Tyr 


MS (SIMS): 527 (M+1) 


50 


L-Val - 


MS (SIMS): 4 63 (M+1) • 


51 


L-Cys 


MS (SIMS): 467 (M+1) 
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3«J 5 2 

v^t»Jl 3 tlWJ^^^JlLT, 7^;V7 7^ttO(3 S)-2-L- M 7' h 
7f 1 , 2 , 3 , 4 -f b Kn>f y*y >J >- 3 • ^>vjvx 

I R (K B r , cm-i): 3 4 2 0, 3 0 3 5, 1 7 3 0, 1 6 7 5, 1 4 6 0, 

1 2 0 5,7 4 5 
MS(S IMS) : 4 5 4 (M+ 1) 
%WW 5 3 

Ijtffcffl 7 2. 3 g, N-^^We^'J > 6 0 7mg^rf7 

Kn77>2 Oml Ki$8SU - 1 5W yyh^^^-Z^n?^ K8 

1 9 m g «r«T Lfclk WiT? 1 0 #W$#Lfco £&fD7>*-7 • f h 7 Kn 
77«2 0ml«TU> -1 5r^lM»L£?£, 

y;l^nv ^'^-f-^nnWA : ^ ^7-;l/=2 0 : DCTtHU 7* 
;W7 77s^(7)(3 S)-2-(N- t e r t -yf-^***>*^#-/U-L- h U 7°h 
77'f;v)-l 1 2,3,.4-fF7t KD-fy*/ijy- 3 Kl. 6 

2 g£t#/c 0 

I R (KB r , cm-i): 3 3 4 0, 2980, 1700, 1675, 1630, 
1 4 4 0, 1 1 7 0, 7 4 0 
MS(S IMS) : 4 6 3 (M+1) 

mmm 5 4 

5. 3 X-nhtitzit&m 1 . 6 g fcgyfcfll 1 3 t WCiaiLt, 
#tf>(3 S)-2-(L- hU 7*1*774 -1. 2, 3, 4-fh7.K Kn^f y*y >J 
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y - 3 - iJ $ K • 1 • 3 g fcfffc. 

I R (K B r , cm"'): 3 4 2 5, 2 9 0 0, 1 6 7 5, 1 6 3 0, 1 4 8 0, 
1460, 1360, 1120, 745 
MS(S IMS) : 3 6 3 (M+ 1) 

%tm 5 5 

HM5 zx-mhtitzit^mzmm-vt^iyymwLtDfrteiQK v >j 7^tngt 

Bfrfl3v>T||jfc0!ll 3i*:liU, «MM*<7>(3 S) — 2 — (L— b V 7*h 
7 7^;^)- l, 2, 3, 4-r F5t Ko^y^y; >- 3 -rt^*'*-^ 5 K • HJ 

MS (S IMS) : 3 6 3 (M+ 1) 

%mm 5 6 

(1) 0. 5%^3-^(-f*9>f**#tt»)^ 2%y-t777-A(BSl« 

fcr-/M*5$&a«K o.25 %^kt- pjn(t* 7 * flc£&a«), o . 4 

^^>7A(BM»^±i)^^^Wi(pH7.0) lOOmlC, 
CTlC^fL/cAspergi 1 1 us s p. A3 7 4ft(FERM BP- 
6 1 1 3)fc-g&58fiU 2 7 TO? 3 BMM**Lfc. 

f»e>*ifcJ&*»«r*J&*ifcfc L«L/;o ±a©jft*0*#«»l 00ml^ 
^•tfH^7 5^ni 0 0*Ki**j|![lmlfo8iU 2 5 BMMite* 

(2) jtK(l)©#ftfc*oT&feftfc***8 5 L^^ltc i oTl^^H* 
U J§*ffi«r3 L©N1"f*>HP-2 0 (=|Mt3**IS$;&a«) * 5 A 

-£> TMC.-2A, TMC- 2 B££tfTMC-2 C£#7AM«£-££ 0 ±fg 
*5«MC&ii*, 2 0%, 5 0%£ <fct/l 0 Q%* 9 ;-)V%ti?ti5 L, 3 0 
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U 7 5L, 3 0L**T**fc« V^+VW?*?-*. I VHSrStt^t 
5 0%^y-;HM«lL«^/:o £<£»SC£ v >; tWW7 
3-y;VC- 3 0 0, ««**:&#tt$^ 6 0 X 9 0 0 mm)»>t^7 h 
4^7 7 4 -£1to£o. tfy^on^ ? > : ^ ? y x? J l 

0:4: 4)M5 L, ov>ty^nn^> ; y * J ; x* y -)V 

j-)\s\ s-ju :7k<Di&i8LZZti-?tii o : 4 : 4 : o. i ii^5 l, l o : 
4 : 4 : o . 2 M 5 l, iomm: o.5»iol, io:4:4: 11$ 

1 0 U ft&fc 10:4:4:2^1 0 LKioTMLfco v^7°f- v;W*7° 

u«S*H@y'J*^V*7^(0DS A 6 0, 7^xAy-tt^tt 
»L 6 0 X 9 0 OmmJSrffl^-Cx" ^nvh^9 7->f'-Srtfo7to ^tti«N 2 0% 

74— c#*ru tmc-2 k<D&z^tjmft*%ktb, wzwmmi&VcMLtio 

^W3»07F^7 7^ tt % YMC-Pack AM— 3 0 1—3(7-1' 
^v-MMS)4;6Xl 0 0mra*7i^fflv\ 7-thxMj;H 0%^<b 
3 5 %3 "C 1 5^'J^7-y7vi> KSES 1.2ral/mi n)i:ioT 
^otco fcfc, ^£t5ti 2 1 0 nm&ZTfZ 5 4 n mO^TfcUl-; J: o tz 0 &±<D]°m 
KioT, ^^TMC- 2 A&l . 6 g*'&Z>ZttfX«£tZo 

TMC-2BtTMC-2C«W, &T<D£ 0 Kfto£ 0 ±ie<7>M?nv 
h i7*77-r HJd^TTMC- 2 B^TMC- 2 C ^^tf M^^*«6> MJEil^L 
fc. UHj^>'J*Wn7^5 7-f(73-m- 3 0 0, fflfttt&$£ 
&tt, 2 2.x 5 0 0mm)£ffl^TTMC-2B£TMC-2C£73iiL£o igffi 
tt, ^nn^y : y*y-;i, ; x?/-;i/(l 0:4: 4)IK5 0 Om 1 £g£ 
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T3*fc& % ^dd^ *y : y. *y-;i/ : x*y-;v : ^yi^^ti-rft 1 

o : 4 : 4 : o. i»jfl[2 o OmK 10:4 :4:o.2»«2 0 0mi, 10: 
4 14:0. 5M2 0 Om 1 > io:4:4:i 5 0 0 m 1 is X tf 1 o : 
4:4: 2M5 0 0ml £II«T£-££ 0 &'&lhW»i v 'J*y;HLC(y 
•J * V)V ; y ;i/^± N o . 5 7 1 5 , Mm^M \ 9 J9*u * *v \ * 9 J -fr \ 
x.9J-)V :*= i o : 4 : 4 : 2)KJ:oT£'#rLfco TMC — 2 B $ £ l± 
TMC-2 C©**#trH#**Ji^*i^*£BLfco tl±«iaot, ^ 
&TMC - 2 Bi3 C£**i<r*i5. 4mgj3£U f 2 lmgH^II: 
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it * <o is m 



1. v^y^v*;^-/^--fe*I Vffi#ftffl£^U F7tKo/fv 



3. 




R 
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v * - L < ttffi&7 /U 3 * *> * * 7 5 7 S^-ffl $ tiT 
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